The CDF experiment performed the first measurement of the time-evolution of flavor-tagged B 0 s → J/ψφ decays, which probes mixing-induced CP-violation in the B 0 s sector. Any significant deviation from zero of the phase β J/ψφ s , accessible through interference of the b → ccs quark-level process accompanied or not by B 0 s − B 0 s mixing, would be unambiguous indication of physics beyond the Standard Model. I report CDF results obtained in 1.35 fb −1 , a recent extension to a larger dataset corresponding to 2.8 fb −1 , and future projections.
INTRODUCTION
Many precise results from several years of successful B-factories' running disfavor significant (>10%) contributions from "New Physics" (NP) 
SIGNAL SELECTION
The CDF experiment performed the first measurement of the time-evolution of flavor-tagged
decays, reconstructed in pp collision data corresponding to a time-integrated luminosity of 1.35 fb −1 at the Fermilab Tevatron [3] . Events enriched in J/ψ decays are selected by a trigger that requires the spatial matching between a pair of two-dimensional tracks in the multi-wire drift chamber (coverage |η| < 1) and their extrapolation outward to track-segments reconstructed in the muon detectors (drift chambers and scintillating fibers). In the offline analysis, a kinematic fit to a common space-point is applied between the candidate J/ψ and another pair of tracks consistent with being kaons originated from a φ meson decay. The measurement of specific energy loss by ionization in the drift chamber (dE /dx ) provides 1.5σ separation between charged kaons and pions with momenta p > 2 GeV/c. At lower momenta, scintillators bars surrounding the chamber measure arrival times of charged particles (time-of-flight, TOF) with ≈ 110 ps resolution, providing > 2.0σ K − π separation. An artificial th International Conference on High Energy Physics, Philadelphia, 2008 neural network trained on simulated data (to identify signal, S) and B 0 s mass sidebands (for background, B) is used for an unbiased optimization of the selection. The quantity S/ √ S + B is maximized using kinematic and particle identification (PID) information. Discriminating observables include kaon-likelihood, from the combination of dE /dx and TOF information; transverse momenta of the B 
FITTING THE TIME EVOLUTION
The sensitivity to the mixing phase is enhanced if the evolution of CP-even and CP-odd eigenstates and their interference is separated. CDF uses the angular distributions of final state particles to statistically determine the CP-composition of the signal. The angular distributions are studied in the transversity-basis that allows a convenient separation between CP-odd and CP-even terms in the equations of the time-evolution [4] .
Sensitivity to the phase increases if the evolution of bottom-strange mesons produced as B , the production flavor is inferred using two classes of algorithms. Opposite-side tags exploit bb pair production, the dominant source of b-hadrons at the Tevatron, and estimate the production flavor from the charge of decay products (e, µ, or jet) of the b-hadron produced from the other b-quark in the event. Same-side tags rely on the charges of associated particles produced in the fragmentation of the b-quark that hadronizes into the candidate B 0 s meson. The tagging power, ǫD 2 ≈ 4%, is the product of an efficiency ǫ, the fraction of candidates with a flavor tag, and the square of the dilution D = 1 − 2w, where w is the mistag probability. Multiple tags, if any, are combined as independent. The proper time of the decay and its resolution are known on a per-candidate basis from the position of the decay vertex that is determined with an average resolution of approximately 27 µm (90 fs −1 ).
Information on B 0 s candidate mass and its uncertainty, angles between final state particles' trajectories (to extract the CP-composition), production flavor, and decay length and its resolution are used as observables in a multivariate unbinned likelihood fit of the time evolution, which accounts for direct decay amplitude, mixing followed by the decay, and their interference. Direct CP-violation is expected to be small and is not considered. The fit determines the mixing phase β J/ψφ s , the decay-width difference ∆Γ, and 25 other "nuisance" parameters ( ν). These include the average B 
STATISTICAL ISSUES
Tests of the fit on simulated samples show biased, non-Gaussian distributions of estimates and multiple maxima due to the likelihood being invariant under the transformation T = (2β
2π − δ , and δ ⊥ → π − δ ⊥ ). CDF quotes therefore a frequentist confidence region in the (β J/ψφ s , ∆Γ) plane rather than point-estimates for these parameters. Obtaining a correct and meaningful region from a multidimensional likelihood is challenging: one should construct the full 27-dimensional region, a difficult task computationally, and th International Conference on High Energy Physics, Philadelphia, 2008 , ∆Γ). However, the simulation shows that in the present case the approximation fails: the resulting regions contain the true values with lower probability than the nominal confidence level (CL) because the 2∆ ln(L p ) distribution has longer tails than a χ 2 , and is not even independent of the true values of the nuisance parameters ( fig. 1 (b) ). A full confidence region construction is therefore needed, using simulation of a large number of pseudo-experiments to derive the actual distribution of 2∆ ln(L p ), with a potential for an excessive weakening of the results from systematic uncertainties. However, in a full confidence limit construction, the use of 2∆ ln(L p ) as ordering function is close to optimal for containing the impact of systematic uncertainties [7] . With this method, CDF is able to rigorously account for the effect of systematic uncertainties just by randomly sampling a limited number of points in the space of all nuisance parameters: a specific value (β J/ψφ s , ∆Γ) is excluded only if it can be excluded for any assumed value of the nuisance parameters uniformly distributed within 5σ of their estimate on data. The result is a β J/ψφ s − ∆Γ contour that is the truly two-dimensional projection of the full, 27-dimensional confidence region.
RESULTS
The results on 1.35 fb . CDF has reported at this Conference a partial updated analysis that uses a larger sample corresponding to 2.8 fb −1 . This correspond to 2.0 fb −1 effective, because the calibration of dE /dx and TOF was unavailable for the whole sample and PID information is not used in the selection, nor in flavor tagging for the second half of the dataset. More than 3200 decays are reconstructed, but ≈ 4000 are expected when PID will be available in the selection. The fluctuation with respect to the SM is confirmed and strenghtened, reaching the 1.8σ level ( fig. 2 (a) ). The updated analysis restricts the allowed regions for the phase to the range 0.28 < β J/ψφ s < 1.29 at the 68% CL.
Although the observed deviations are not yet significant, the pattern of independent results showing consistent fluctuations in the same direction is promising in view of the analysis of the full dataset, expected to reach approximately 6 fb −1 by year 2009 or, possibly, 8 fb −1 by 2010 if Run II will be extended. Figure 2 (b) shows the probability of a 5σ exclusion of the SM at CDF as a function of the true value of β J/ψφ s in these two scenarios and assuming ∆Γ = 0.1 ps −1 . This extrapolation, which assumes no external constraints and no improvements in the analysis, is conservative: the analysis is being improved, with significantly increased tagging power and a 50% additional signal collected by other triggers; tight external constraints (e. g., on the B 0 s lifetime) can be applied, and CDF and DØ results will be combined for maximum Tevatron sensitivity. As happened in the past, deviations from expectations in measurements of lower-energy processes may indicate NP prior to direct discovery as on-shell resonances produced at the forthcoming Large Hadron Collider. 
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